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EzobnD,

2) EEERYFOLEMRDY FOLAAVGEIZHT HKEOHMR

(BREHIRAE]

BE, 2FEARLA A EMNOIEME L CHEA IS a0 Mg Y 5 7 A(LiCo0:) X, Hifb# kD
EW&D&VU%%/%%%%%%?éﬁ Ky ERIG L TCHBRT A ZRESERNIZD, ﬁﬂ%.
KEBRBEICBT 2B WRAEETH D, LN LR L, AIFEETlX. LiCoOy L IR/K(H0)50 fEIZ
DAERESNTZAKFZEM)ZWINT H2HMEITH D Z &EA2F R LT, LiCoO2ldH0H(Z &génég Awy
W@uﬁ%#%ﬁmﬁﬁbfu CHLAEKT D, TORICERIFEZHR ST OITERK S L5 EEFE(0)

22 L E HO i L CH & KER(OH)ZR 2R L, AR SNTZHIZ ANV 7 NE R R L O 3L — |2
b ZEROZEIIZER T 2 HIRH00 I X AHWINE K ETE D A T = XA ABIREINTNDH, i
> T, EERLIA A B OLICoO IEMM BRI S NV 7=HA . FTMERFICE T DLIA A AmEIC
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A2 52N EZLND, AKIFZETIX, ERDIEZHAWT, 228 VETOEBEZHM LN S, H
TR D72 5 A EKLIT A 4 > % i (Au/LiCoOy/LATP/Pt) 3 Bt @ Li,CoO, IE #i: 35 JT (NLATP [# {4 7 fig ‘&
(LiCoO/LATP) St i 5 OHE X LR (x) & = O CRIRHZHIE L, LitA A 58Ik 2HO B F
ICOWTHRD Z EE2AME LT,

MOIT, WKEZEN) T v A&~ o2 bm 2y 2 ) U 7EBEZHWT At AT OH0GH
BA2 I L, HALICoO, EMIZ & A L OIS A S 72 Au/LiCoOy/LATP/PGE 2 /ERL L 7=, Wiz, 1E
LR BHCH28 VETORBEAEMLIZE X ICELNDEBRMEN EEICE L%, 9 MeVOREHE
(04 A > B — A% HWERDEZFIH L T, LiCoOo/LATPS VT 57 DHF I ONLiie oA 2 € L 7=,
[(AERE]

BIRFICEB W THE BALTZERD A7 F L LiCoOy/LATP R E T AT 38 1T % Lile B 1 X F N £ D B
e L HIWD T 55, HIEEGALiLCo027 b OLID BLEEHE X, 1.8 VETORBIZB VT, HEH
Li,CoO27 & DLIDOBBEEHEE L 0 b w3 bhoTe, WIHIFEEGE LR 0.6 <x=1.0)I23 1T,
LiCoOx IEMRH 2 A T 2HN LI A A4 > OBENZ 15T, LiCoO b OBEEZ il L TW\Wad &2 b b,
F72. 1.8 VUL EDOHA . HIEEALiLCoOH OxDEIEMR 2 12 L, 2.8 VTHIO0.10 moliZ#E T 523, H
& A LiCoOH DxDAEIEAI0.05 mol Th - 7o, T B (IRLIE FE(0.05 <x<0.15)FF TlX, HALiD Efr
PREE L L CIEMF OLIZELICHFIET D 2 & TLIKIRIZLE 9 LiCoOf fu i i& D% Fnds K TLiCoO, & LATP
MO RES(I A~y FYOHIBIZ L V. Li'A 42 DLiICo0 b DN RSN D EEZ BN D,
HERFICBWTHEONZERD ALY kLG, LiCoOy/LATP S M T3 (2 38 1) 2 Lik B X EIINEE FE o BN
EEBITHIMT 503, LATPH QA b OLiOBEEEE X, HE A IZFE 5 LiCoO,fE fh A it DFE 13 &
O'LiCoO, & LATPH O F R EG(I A~ vy F)OHIBIZ LV mnZ Enbinolz, £72. -1.8 VELEDY;
. HIEEGALiLCoOF DOxDAEIFHIINEEOHEME & HITRAITHEML, 2.8 VTIIL.03 mollZE L, &
EATE FRRETH D2, HEHLLCoO T DOxDEIFAI1.13 mollZZE L, REAMLV @V Enboo
7=,

F BRI T DHIEEH B L OEALLCoO, T DL E T V&2 EET 5 & FIHHERLIEE)i
IZBWT, HALIO B & L CEMP OLIZELICHFET D 2 & T, Li'A 42 DLi,CoOH ~D 8
PIEHEL . F72. HECEGELIEE)RFTIX, LiCoO T DOLIi'A A BEIB I OEFE 2T TS L&
ZAHND, THODOWMRERLIA A OBENL, REKLIA A B2 il fRER X O EICH
g 572, Li,CoO,HOHDFEIL., EEIALITA A4 B A 7 VEhRE L OVEMmEmOK T 2E
SAREERHDHZ EZRBLTWVWDLEEZLND, > T, HEE £ WVLi,CoO IEM A FRT 2 Z &
XKL A A4 EBMOBEBICBWTEETH D Z MmO 6N,

2—3
1) BRELAAVEMDEI GeBEORAR
(BREARFE]

BTE, BREBHE(EV)OFEHE KISV, U F U LA F o EHL(LIBs)IZIXEV O BEE 2 X372
DOEBEEANDRKRDEN TS, AL TIE, Z OEZ IG5 12 D256k DO ARMLIBAM B D K414
DR BEZFFDGe(1,624 mAh/g)IZFEH L7z, GeDFEE ThH HIRVEEHR2.17 Sm)Z B ET 5720, @mL
B2 HOSn(9.17x10° S/m) & GelZ IR L 72 M Bt 2 B3 -5 2 & TLIBsO BN &2 3270, ARWF5E
DODEEX, 77 A7 A2 HNTGeREROWME, WNZT / HEZ G5 Z & TlPAMEICE
Ni-EREGeBMLIBsZ T 52 TH D,

W DArClE72<HeH A% WIZRF7 T XA~ ARy X U ZIEIZL D O15OHFEKR 12 GeSnH ik
EAERL L 7=, Z—77 v FITiXGeSn(6 at%) % V7=, EBR AT XA —Z L L TH—47 v b —REIEEM
BREEzZ2S5S mme L, HAJEJ1%0.3 Torr, 0.5 Torr& B &7, 7T A=A D 72 ORFE AE 11360
We L7, ERL7-GeSnaR & LifE, /N —% EfiEE RO TCLIBsZER L7, FEli ks LT
VA E - BRI EE(SEM) 2 W - BB D T2 RERTA & 8 BRI A8 A AR R 1T X 2 BE A Bl 217 - 7=,
(ARAR]

X 121ZHeJ AJE /) %0.3 Torr, 0.5 Torr L. z =5 mm®D 5 THUE L 7= GeSnifiE o> 3¢ 1fi & Wr i O SEM 4
%7, 0.3 Torr CIXERE292 nmD IRTTIR DT/ T A ¥ —DBNARY VIRICHERE L7=F /G L 72 -
72o —J7. 0.5 Torr® TITRIEES00 nmFLE D D F / Ri - NHEFE L 723k TR L 2p o 7=, A lEl, BEZ L
7277 X< MENY v A TGeSnb k- HEIE R O FERERIME 2 2 L 7=, B13IC/ES L 72 GeSn# M LIBs
DRMEREDOY A 7 VR ZRT, 4FEEOT ) EDOR — T AEamEER LB L=, £ ORE.
BifR5Tnm & 64nmD AR — 7 A[ELIBs(e, ) TEWAERNME LI, FRTREEST nmD T/ ki F B2\ T
1001 7 V%, 696 mAhWgD B WEEEZ R L, (KT 77 74 MABEMORK2EOMAEER LTz, —
e WRILVA Y —TREHSHICHE T 5 AlGe, )Tk, BMORENHEOLNTLHHOBETH D,
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GeSn(6at%) target
0.5 Torr
543nm  HERCEN SRS

charge discharge

1500 o ® GeSn(94:6 at%)

Gesn(90:10 at%)

o ® GeSn(94:6 at%)

< # GeSn(90:10 at%)
o).

GeSn(Bat%), substrate ~ GeSn(10at%), GeSn(10 at%

500°C, substrate 500 °C,
nanorod(pointedshape) nanorod(pointedshape)
- =

OO’Carbon anode }

GeSn(6 at%), 279 nm
GeSn(10 at%), 184 nm

Cycle number

10.0 ym ) 1.00 ym

] 1D naowire 'A noparticle J &
12 GeSnbfElF / vk amof K13 GeSnBEMRLiA A » &Eith T639 mAh/gD B % & 4 F B
BEHI T R Th L 7=, L. TEKLiA A v BHO2UE DR BEH R LT,

2) RtKLiA A BEDEIE Ge/LiIALGePONEB D F
[(BREMIRFE]

BE, VF AL T UEMLIBs)EIAY—F 74/ — FPCREICEEL IS ENTWS, itk X
DEMMEIE LTHOLNRTWDZ T 7 74 NOWEEESL LEENERT-FF A FFo, — ., Hin%s
3372 mAh/g L BIR O T 2 = VX —FHEEW - & L TRMCEL 20, CABIZRbD D&
K&, POEFMBRAM BN RO b TWD, ARIFSETIE, CAMO4.3/% OGRS #(1,600 mAh/g) %
BT 57N~ =0UALGe)lZ{HEH L7, LMALBEAE L TGelIREELMY KT Z & THRESHLLSY
WM Bt CH D, F 2T, AM/EME R ESEI(Solid Electrolyte Interphase) D il 1 2 17\ {L D 72 W&
MABHIE L, BAEMICIE, 79 X~F o 22 HOTHBICEA A v 82 ETEEEH
LiAIGePO(LAGP)[E A EMRE 2 fEf L GeAM E Ak L, AN LH72SEVE 2 A 3 5 FrilLIBs % ¥ L 7,

B IERF(13.56 MHz)~ 7' % b A8y 2 ) U ZIRIC X W T -7, LAGPHREX, ¥ —/47 v b-FEK
MEEEEAZ40 mmE L, 77 XA~ RBAEDTZHI220 W(3.95 W/em?)DORFE S ZHIN L7z, ArEN.ORA T A
BT AL L, AT A& %20 scem, NoD it 2 0-50 %D ] T 72, #i B L, &2
WA v E— X AIEEISNI LV A A MBERERD T, GeEREIZAr T AFRFHK T T, #—7 v b-FEK
MEEEEZ 50 mmE L, 60 W(11.84 W/cm?)DORF®E /1 & FIIN URKIE 21T > 7=, RIS CLAGP & Gex IR EH
DOETZIRAE., Ge EICLAGPEZ ER-fEEKZAM L L7ZLIBsZ R {EL., THERBRICLIVEEOY A
7 VEEME 2 FEAM L 7=,

(ARRER]

B14IZLAGPH#EED A A U MBERO T T A~ HER T AGANERGAMNEZ RS, WETAREOERL
EEAL SRR, BERD25 %ORE, kKA A U MAREFE1.42x10° S/emZBHI L, EHFEZEA LR
=D, Fl1.6fzom EER LT,

X 1512Ge & LAGPO#E G AMLIBs D W A 7 VEME 273, FEae)L, 2004 4 7 L # O i
828 mAh/gL 72V | FIMNHHILD L WEBEHEFFEI00 %5~ Lz, BRAABO)LLZELETA 7L
BitE o R L. 20094 7 VO E1X1,139 mAh/gt 72~ 72, 2D X HICEAREGe: LAGPEZ A/ Y
HZ Lk, BESHLEKEICSEEL, 20091 7 /LT1,000 mAh/gPh L O @R &% Rk LT,



17.5 ><:IO'Es : : 0,0 o) () Charge
F N ] 2000 |Ge:LAGPR& @® Disch

= 15; 1.42x 105 ] o c;“i 3‘0 Vlscharge
S I { ] 2 L ;é P Ge
‘5;12‘52_ } ] E el CatiE |
N 127105 ] Z 1000
3 10F : ] S
9 [ 1.33 x105] a
8 L { ] 8 S
o 7.5F . Ge
s | ] oxs | CeBik

5L A 1 N L] Q4 —F T - ‘ .

0 25 50 0 50 100 150 200
N, gas proportion [%] Cycle number

X 15 #iHl Ge/LAGP A EM Li A 4> Ehot A 7 v
Bepk, 200 Y1 7 V1% T 828 mAh/g D E A B & HEFr
L., BREEEFHFMEENK LT,

14 A A AR - FFARIKIFIE,
107 Sfem O A2 AL ERL LTz,

3) kitLi4A U BHUDERIEHE Ge/CRIBORMFRE
(BREARFE]

BE, VF LA &M (LIBs) 1ZA~—F 74 U RPCAREICIALS R ENTWS, (kDA
MEFTH 5 —HR (OIF R A E372 mAh/g Th D FEHL LIS WENTZMEI T D, —T7, MR
ELTHRMITEBIMAZOHRBRICEL 22V . CARIRDLEAR. DOREM AU EN L
FWripoTWh, A CIIHEGRAE1,600 mAh/gé COAELL EOREEZH L TV 5D 7L~ =17 L(Ge)
WHEB L, LOALAEMEBOKREVIRLIZED, HELRTWVWEWIMENRH DH, £ 2 TARIFIED BIE
X, BEOREWNVGe:, HILLICK W CAEEASELZ L TRARE., hoEHmAmE 77 X~7'n
EAZHOTHHERT 22 210d D,

2L ANy Z Y v TEEEE N TT LT (AT AFRHR T TSSO LI ZIT > 72, EBRIID
Y — R-FER R BEEE 420, 30, 40, 50 mm, F7/-RFE %30, 45, 60, 90 W& Z{LEH T, 1)GelCk
BEGDOEIIRAE L 2)Gel CE2BLIEICENT-FEREAER Lo, Bl L 7-Ge/CHEEGAME H T
LIBs#Ef L7z, D% M ELEEZH O CTEERRRELITW EBEMOFRMERED T A 7 VEEE
R L7,

[(BFZERR]

E16(ZGe/CIRATEAMBM O A 7 Vst Z2 3, IREPBAMIZCHFELS at%h 537 at% F THAKLL
RS T, EORER, CHF20 at%(o)DIEARAM TR ANMER =118 mANgZBIHI L, &bEE
BRAME o7, LL, REOK T2 I EIITETASHOBELEEZ D, K1712Ge/CHE B IE
BB DY A 7 NVEEEZ R T, Geli B AR (0) & b3 )& A M (C/Ge/C) () TIEA E X Ge HiJE 5 &
FRETHIN, BREETORWED TLERY A 7 VEEZ R L, REICHERCABOHERARD
3M(HETHHAEEIN0 mAh/gE 90N A 7 VHERFT 5 Z LICpkB LT,

[ MR & 5GeCRERABEMD Y 1 7 )LEFE ]

1500f JW M Ge:C (at%) [Cla-Ge/CEIBEMDY A & ILAFHE ]
o * 100:0 2000 100
£ Ge:C=80:20 (at%) o e 8515 TR —
—_ 1o 83:17 = — -
= 1e% o e 8020 §’150070 lso =
£ 10004 © o e 7822 E o P, o
E 1 Y o e 7723 = % 0¥AoL |5
£ {1 o e 74:26 Z ¢ Cla- 910 mAh/g [°° 8
O - o s 6337 § t000p, CHCHCMEEM e S
£ l&& % a-Gedi ik o e 0:100 § P PARREL r40 £ Cla-Ge/CHfE (3[8)
8 500-%0 § S g, Q “ 904 4L £
2 £ 50040 — 309 MAN/g < ©
S @ L — r20 3 a-Ge
& Cla-GelC : © Charge ® Discharge o
C: o Charge © Discharge c
0 T T T 0 Cu substrate
0 20 40 60 80

20 40 60
Cycle number

116 Ge,COFFIEA Ll 2 E£8, K 17 C/Ge/Ge FEEEMMD YA 7 VEE, 90 A 7 Vb RE
FHRCEE CLiA A BMMORENRKE L OHEIELS 910mAhg Z KL, mAEREEEHEMEIFELT,
AL LT,

Cycle number



4) RitKLiA A BOOERIEME Si+/ 74 Vv—EEORFK

(BEEARAE]

L%, BXHBETOEZEHAANAy TV —L LTOEERENTHEEZZIONTEY., et s
M AMELDS RO I TS, ERAWVWLITWDAMBMEHTZ 77 74 MO)TH Y, MHAMEICEN S
WERBHFFRAZROREREIIELS 2V, £ THETIH, IVEFEKRTH D VU a o (SHNAmME &
LTHEEINTWD, SIiOBGHARIX4,200 mAh/gs 77 7 7 4 N OBGRAE D372 mAh/giZ 1052
FOoBVWHBRREAZALTEBY., RbEASNTWAABME TH D, LrL., KBHERKICEITS
400% DRFEIZRIC LV | R T [F L O X5 b7 7 > 7 BWRIK CTENEEmA O RIBEEL ., ¥
AITNVEELEBICRENLILLTLEY) ZERMBEEINTWVWD, ZOXKELT, ko~ 71
P A XORF T ) A XORLF~REEZ/NEILTDHIER, BRBEORK T+ T A4 Y —~LBKE
BASEDZ & CTHBEIEREZMEIT 52 EMEREINTWD, AR TIIEAELNAIHERSIUIEHR L,
KR 2 IH T 5 - DICEmEERTH H5Sn% F—7 L7=SiSni B 2 Bl VW=, Ao ERL kL L
LT, H—lgETE, £EM~OMENPRS . BEORESIES ATGERRF~ 7 % hr v ANy &
Vo 7gEERWE, £z, R LZEEICKRAE FT7 =— V&7 H 2 & THRBEFEZ Ml < 5
LIEZ R L. @A EE SMAMEO W2 HF 5 5 LA 4 v BElE2 LR Lz, A CIZHAVWZRF~
THR I ARy Z ) o TEEOHMEZRT, ANy ZY 7 Z =0y MXA U F YA (254 mm)
D SiSn(Si:Sn = 94:6 at%) & HV 7=,

[(FZERER]

7T XA~ AT A ZHe & Fvy, RFE 80 W(15.8 Wiem?), A A[£77100, 300 mTorr, & —4 v k-J&ik
M EEEE20 mm D G CRMIEDOIER 21T > 7=, BRI A2 (R 2 JLHARE 2 50, 100, 300, 400, 500°C
EEAL STz, KISIZSilEFK M & Wil OSEME B 2 /R7, AR O EEIISIHM BN 1R ITE Y A ¥ — Ik
T|EFEICK SNT-, 72T OFEHERITI6 nmTH - 72, OB EIL0.56 g/em® L 5 Ik HE
DN SITEL OIS TH Y 222 /T 5F ) R—F ZAEMMER T 72, Z0F 7 ZZ/IZLiE DA 4
REDSIORFENZ IR AT D25/ & 72 0 . M OIS L ZIETE oBIEEZEI 65,

K19 Z DSiT /) VA Y —MEZAMETHLIA 4V EMOFRIBERED Y A 7 VEMEE RS, 159
A I NVETRAICKEBEERELRSE--OREDIRTAEE SN, ZNLUBEOEEK0I-CL—
DEMETIEEIITIE L A BRI ST 100% 1 27 1% T1,237 mAh/g, 20044 27 /L T1,060 mAh/g &
R0 PR =R AMDISEOEmBREER Lz, AFSE T3 L72SiSnT /) U A ¥ —HiE S LiA
F o EMARICHED CHlE L= EREEA L TS D LA EIELT,

50 °C
BE%: 146 nm
fEZ E : 0.553 g/lcm3

< ',.;'? A [ 3P 2500U T : T
« o ,
E3 = 20005 O : Charge .
i a < > ® : Discharge
' 5 E1wd% ]
— E%mm_qﬁnn-ﬁﬁ_---m |
JEIE : 3.65 um © = -
8 i @ |
b S 500- ° _
il ‘ I ®
—— % 80 100 50 200~
Si:Sn=912:88 | Cycle Number
] ; 19 Sit/ VA ¥ —BmAMOLIA A B A 7 v
!m_%ﬁW%ﬁE“MW?\ Bk, 20041 7 L%, 1060 mAh/g% iERL L A & & &5
5 1R TESiSnT /U — BRI sk LT

R L 7=,
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5) RtRLBEFELIS F+ L EBHMDEIEHE
[(BEREHARAE]

WA D2 EM & LT, AWEMRIKEZHEH L2 WEEREIRERE 2 H W oLiA 4 B o B R D
HITWD, EfETILIA A EBHOFEIL, GHY L B0 ARETH VD BKOBERE K E KRBT
L), FERETHHDS Z LR EHTE 2 AHBIER), WHOBEBMELVE R X v 7 LIz EHIE
RINARE L R D BBV A LB Ny 7 O, EEAZ KRS A TE o0 (BElk, RRFRHER
) . EEME L BERORMICLIA AL OBEEANRNPER SN . BBEELA A4 2 BMICER T,
DO E TOLIA A2 OWE AL TIER <, ERBEICX 58 (F/NV—B#) 04 ThHDH, K
WFFE TIXEFERLIA A B ORIEEZIT o 7o, BEREMEMROMERIZIX0.5-1 umD T 7 R % FF O fE i
LiAlGePOM A Z FW 2, 2 O¥y A% 140 MPadD I INERIE T L A LN v b EA{ERIL . 2Dk, K&
H1"C900°C TOIRFFETBERL L. JE X 1.2 mmDBERE IR 2 ERL L 7=,

(ARRR]

LiAIGePORERE IR D FK HSEMAE % [X2012 779, T/ A OB RITIZIEBH S TS5 umFRE F TR Sk

BHRER L, 2Ok 7R L2200k S (BEFE) LTV DT 2R TE 70, £72EE1.2 mm, E
P%jmmmmmwﬁF¢@4ﬁ/§%$%ﬁﬁ4yﬁ—ﬁyx%wTMEbtoEwm%ﬁiimrND
M8 S, DS WHEDBAESRL O A A EER KEWE D DR RS R R D A A4 L EER
ZEH LT, ZFOME, kL DA A4 EERIL6.2x10* S/em, KR DA A L EERIL3.4x10* S/em & H
S, 10* S/lemB D @A A4 L8 E =R % 3 25 MRS E RSB AL O A 1ERL k7=,

FRRZ Z DLIAIGePOE A VT, RBARILIA A Bt a2 /ER L7z, BMICER6 mmD GeliE & i E
M B4 mmOLi-InflE &2 #H Lz, BREREOY A 7 FEEZRURT, BERGFR)ICK LIKEE
ﬁﬂ%i%@m%&ﬁf%@ Z D EREIL0.5-1 pAWem? Th o7z, £7o, FEY A 7V EHT 5 L 60
YA 7NN CHRENIELS IR D72 ERLZERFI SR LTz, EAEIZIZS0 nAWem? D E T A 7 VEREh )
METTKT%D A%@&%ﬁMETTKT%é

5
J T T T T T T T
- - — discharge
— charge
5 4 g
<
<
=
2
©
(]
Q.
‘ g 4
—— original 2
=
O
(0]
Q.
%)
1
80
o s ‘ cycle number

0 1000 2000
eal [Q]

[X|21 LiAlGePEME O EALIA 4 B O L HERED Y
A 7 OVEEERE R, BEE THRK1 pAVem? B2 E O ER & & 7
D AS%500E0L EoMRER ENRNVNETH D,

X120 UAKmeWWW§@SEM
B L RZFA v E—F 2 R ERE
R, A A EERIX10* S/em
DEMENR 2 FEBL LT,

6) ARILEMDERILICZHE S I RILEX—N—RRT 14 VI EBORSE

[(BREHRFZE]

TRNLNF—=N—RRT 4 T L, BORIVIZHHIHEAZ BREEOZ X LF —EFE R RLXF—TE
BT oHMCTHY, FRACHER L 2T XL —HICTE A THEREINTWS, TO—flE LT,
R VESLT L7 MLy REERFET O, BESOCRE#H R ENFEHN AL —NOREINDLFE
TORBEBEALTND, ZNDOFRERFIX, HEERESCIIB T — A > NOBLMMED B2 5 2/ O
FHMCHERIND, TNORBMOEMEHBELZEVRLTZEEOFRELERICEHR T HZ L THE
IFRE L 725, Lo T, RBEEFORBIIIOM LB EREEET I LNEETHD, T2
TAZETIE, WFET— AL FaAT57 2 REZ2EANCE ST IV BFERICER Lz, 201
S FNICHBR ST — A > b B EEEFTNCEES T 2 BF SR, MBI SO oM L 7GR
DA THDHEEBEZI LI, KV RBEBRICEND Z LR SND,
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(ARBR]

TUXFNVHEEZEZ TV P UFHEREEGR L, BURKIEICE SO TS LI E E0HEICOVNTH
NEIToT, VUVBERETAIEKR ETRMSE-0b, BRCTHEAITLIZ Lk ikt L T
W5 EXOREENMZREICHE Lz (K22) . 7AFVEHEOBWEER (208, 2C12) 1XFRHEE
ﬁ®%ﬁﬁﬁ&hgﬁ%ﬂﬁﬁoko1%KﬂL\EMHHMWiT%ﬁ$HﬁL%L 2C181%-190.2
VETTRETAZ BB SN, £/, FT-LIRHEICE Y, HEEZRI RN -72208L2C121%7 2 /&
FHERIC m#LtIXTw@CO%\#K%FA%%&LTmé_k#b#otooiD\7\b 7
S FEOENCT S F— AT VB TOARERENEL D Z & THBFE— A > b ORE AN ERFIC
2D R LT A RAEE AR TE N LRI N, TSR L, #E AR LT22C16 £ 2C181%

7IR=7IFRHETOKBREELTVRALEFHONRy X 7ICED BRRTFE—A 2 NOBLMBES) L
TiEmBEEEEL, AROMERILEZEEIOND, RWT, MALHBHIZBEVIER LT L X O
fig &R AIC RS RmMBMOELEFN L2 (X23) . VY VFEEREZMBICI V@R LI-E Z A,
HEL TCWEREHEMIIOVICR Y EESND Z &ﬂrwéhﬁommkmw . ez X v mELE
c]:<*'*a:* VMR E DD IRLURETEA I EN R I N, il U CAK L IERTIZ T 2 Rk

m#btﬁ)// %WTi?W?»%@%é b LT, EEEMOENIFEAERLNL
#oto; DFEFIL. 7 FEAZ2EINICA L TWA Y DU FBAN it 28I VT HREY
%@%L%%%Lt_&%rwb\%%i OFFHER AT Z N T,

150 - cooling heating cooling heating cooling

[V
o
-
w o
o o o

e e | e i oy

60 120 180 240 300 360 420 480 540 600

0
S

0 —
60 120 180 240 300
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o
=3

Surface potential [V]
(9,1
=]

Surface potential[V]
Voo

NN
(=]
o o

G
1=}
1=}

i
@
=]

N

wv

o
B
=]
5

Time [s] ) Time[s]
—208-L-Lys-OEt 2€12-L-Lys-OEt
~2C8 --2C12 2C16 2C18 2C16-L-Lys-OEt 2C18-L-Lys-OEt
22 UYL HEBEAORE LI 73 23 @R LR bR DR LI &
T BN DR RF AL, D BN DAL,

RFENPDL T VAV Y =R A2 TiLIcE LD D,

1. IHREME CTEHMRRIAROLEEIRLIA 4 EMET~ —F7-7 Ge HEAMOFHIIZHKL)—
20252 H17H
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5. [Powering the future Unlocking the role of hydrogen in lithium-ion batteries| January 26, 2024
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1. “Amorphous Ge/LiAlGePO composite anodes with a multistacking structure developed via co-sputtering for
high-capacity Li*-ion batteries”, D. Fujikake, T. Omae, Y. Ikebe, G. Uchida, Advanced Materials Technologies
Vol. 10, 2401523 (2025).

2. “Nanoporous Helium-Silicon Co-Deposition Thin Film via Plasma-Assisted Process for Lithium-Ion Battery
Anodes”, S. Kajita, G. Uchida, H. Tanaka, Y. Yamamoto, N. Ohno, Advanced Energy and Sustainability
Research Vol. 6, 2400300 (2025).

3. “Effect of atmospheric pressure non-equilibrium plasma pre-treatment of polyethylene/polypropylene on epoxy
adhesively bonded joints”, K. Takenaka, R. Koyari, S. Shigemori, G. Uchida, Y. Setsuhara, Plasma Processes
and Polymers Vol. 22, 70072 (2025).

4. “Effect of surface treatment using non-thermal atmospheric pressure plasma jet on dissimilar material direct
joining using Polyetheretherketone”, K. Takenaka, S. Nakamoto, M. Shimabukuro, A. Jinda, R. Koyari, S.
Shigemori, K. Ueno, S. Toko, G. Uchida, M. Kawashita, Y. Setsuhara, Surfaces and Interfaces Vol. 79,
108187/9pages (2025).

5. “Development of nanostructured Ge/C anodes with a multistacking layer fabricated via Ar high-pressure
sputtering for high-capacity Li*-ion batteries”, T. Omae, T. Yamada, D. Fujikake, T. Kozawa, G. Uchida,
Applied Physics Express Vol. 17, 026001 (2024).

6. “Plasma-catalyzed sustainable nanostructured carbon synthesis: Advancing chemical-looping CO2 fixation”, X.
Chen, Y. Nishina, G. Uchida, T. Nozaki, ACS Energy Letter Vol. 9, pp. 6072-6080 (2024).

7. “Influence of pre-treatment with non-thermal atmospheric pressure plasma on bond strength of TP340 titanium-
PEEK direct bonding”, K. Takenaka, S. Nakamoto, R. Koyari, A. Jinda, S. Toko, G. Uchida, Y. Setsuhara, The
International Journal of Advanced Manufacturing Technology, Vol. 134, pp. 1637—-1644 (2024).

8. “Single-step fabrication of fibrous Si/Sn composite nanowire anodes by high-pressure He plasma sputtering for
high-capacity Li-ion batteries”, G. Uchida, K. Masumoto, M. Sakakibara, Y. Ikebe, S. Ono, K. Koga, T. Kozawa,
Scientific Reports Vol. 13, 14280 (2023).

9. “Fabrication of amorphous LiPON, LiAIGePO, and GeSn films in low-temperature plasma sputtering process
for all-solid-state Li*-ion battery”, G. Uchida, Y. Habu, J. Hayashi, K. Nagai, Y. Ikebe, Japanese Journal of
Applied Physics Vol. 62, pp. SL1010-1-SL1010-9 (2023).

10."Direct bonding of stainless steel and PEEK using non-thermal atmospheric pressure plasma-assisted joining

technology", K. Takenaka, A, Jinda, S. Nakamoto, S. Toko, G. Uchida, Y. Setsuhara, Journal of Manufacturing

Processes Vol. 105, pp 276-281 (2023).

“Improving bonding strength by non-thermal atmospheric pressure plasma-assisted technology for

A5052/PEEK direct joining” K. Takenaka, A. Jinda, S. Nakamoto, R. Koyari, S. Toko, G. Uchida, Y.

Setsuhara, The International Journal of Advanced Manufacturing Technology, Vol. 130, pp. 903-913 (2023).

12.“Influence of pre-treatment using non-thermal atmospheric pressure plasma jet on aluminum alloy A1050 to
PEEK direct joining with hot-pressing process”, K. Takenaka, A. Jinda, S. Nakamoto, R. Koyari, S. Toko, G.
Uchida, Y. Setsuhara The International Journal of Advanced Manufacturing Technology, Vol. 130, pp. 1925—
1933 (2023).

13.“Nanostructure and doping effects of a-Si:H and pc-Si:H anode on lithium-ion battery performance”, S.
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Nunomura, G. Uchida, Materials Letters Vol. 349, 134777 (2023).

14.“Analysis of residual oxygen during a-IGZO thin film formation by plasma-assisted reactive sputtering using a
stable isotope”, K. Takenaka, T. Yoshitani, M. Endo, H. Hirayama, S. Toko, G. Uchida, A. Ebe, Y. Setsuhara,
Vacuum Vol. 215, 112224 (2023).

15.“Analysis of Oxygen-based Species Introduced during Plasma Assisted Reactive Processing of a-IGZO Films”,
K. Takenaka, H. Hirayama, M. Endo, S. Toko, G. Uchida, A. Ebe, Y. Setsuhara, Japanese Journal of Applied
Physics Vol 62, pp. SL1018-1—SL1018-5 (2023).

16.“Plasma Processing Technique by Combination of Plasma-assisted Reactive Sputtering and Plasma Annealing
for Uniform Electrical Characteristics of InGaZnO Thin Film Transistors Formed on Large-Area Substrates”,
K. Takenaka, T. Yoshitani, M. Endo, H. Hirayama, S. Toko, G. Uchida, A. Ebe, Y. Setsuhara, Japanese Journal
of Applied Physics Vol. 62, pp. SI1005-1-S11005-9 (2023).

17."Direct In-situ Elastic Recoil Detection of Li Deposition at the Electrode Interphase in Li*/Na"-mixed Solid
Electrolyte", R. Miyazaki, B. Tsuchiyva and T. Hihara, Materials Letters, 406, 139895, DOI:
https://doi.org/10.1016/j.nimb.2025.165786 (2025) 1-4.

18."Behaviors of Lithium Ions Around LiCoO:> Positive Electrode/LATP Solid Electrolyte Interfaces by Charging
and Discharging Cycles", R. Terasawa, B. Tsuchiya, K. Kataoka, T. Sasaki, N. Uno and H. Tsuchida, Nucl. Instr.
and Meth. in Phys. Res., B 566, 165786, (2025) 1-5.

19."Lithium Concentration Dependence on Water Absorption Characteristics of Lithium-rich Zirconates", K.
Kataoka, B. Tsuchiya, R. Terasawa, S. Bandow and C. Busabok, Nucl. Instr. and Meth. in Phys. Res., B 556,
165503, 165503 (2024) 1-6.

20."High-resolution Li Depth Profiling in a Thin-film All-solid-state Battery Using TOF-ERDA", T. Majima, Y.
Ogura, C. Hasegawa, S. Nakamizo, B. Tsuchiya, K. Amezawa, Y. Iriyama and K. Yasuda, Applied Physics
Letters, 125, 033902, (2024) 1-6.

21."Li Depth Analysis of Au LiMn;04 LATP Ge (Au and Al) by Means of ERD and RBS Techniques with MeV
O* Ion Beams", K. Morita, B. Tsuchiya, R. Ye, H. Tsuchida and T. Majima, Nucl. Instr. and Meth. in Phys. Res.,
B 554, 165429 (2024) 1-8.

22."Application of lon Beam Analyses to Liquid Samples and The Measurement of The Lithium Distribution’s
Time Behavior", K. Suzuki and B. Tsuchiya, Nucl. Instr. and Meth. in Phys. Res., B 554, 165413 (2024) 1-5.

23."Modification of Cu Oxide and Cu Nitride Films by Energetic Ion Impact", N. Matsunami, M. Sataka, S.
Okayasu and B. Tsuchiya, Quantum Beam Sci., 8(2), 12, (2024) 1-17.

24."Dependence of Radiation-induced Conductivity and Electrical Degradation of Silicon Carbides on lonizing
Dose Rates", B. Tsuchiya, K. Kataoka, R. Terasawa, S. Yamamoto and S. Ito, Nucl. Instr. and Meth. in Phys.
Res., B 549, 165284 (2024) 1-6.

25."Hydrogen Absorption and Desorption Characteristics of H,O-uptake LiCoO> Materials at Room Temperature",
K. Kataok a, B. Tsuchiya, R. Kato, R. Terasawa and K. Suzuki, Int. J. Hydrogen Energy, 50, Part B (2024) 599-
604.

26."Behaviors of H, D, and Li in Water-soaked LATP Solid Electrolytes at Room Temperature", J. Alloys. Comp.,
949, 169774 (2023) 1-6.

27."Thermal Desorption Processes of H, and CHy4 from Li,ZrO3 and Li4sSi04 Materials Absorbed H,O and CO; in
Air at Room Temperature”, B. Tsuchiya, T. Kodera, H. Miyaoka, T. Ichikawa and Y. Kojima, Int. J. Hydrogen
Energy, 48, 24 (2023) 8830-8836.

28.“Platinum nanoparticle-decorated carbon nanowall anodes fabricated via top-down approach for abiotic glucose
fuel cells”, R. Sakai, K. Ishikawa, H. Kondo, K. Niitsu, M. Hiramatsu, H. Tanaka, M. Hori, Scientific Reports,
15, 32772 (2025).

29.“Achieving the In-plane Orientation of Carbon Nanowalls: Implications for Sensing, Energy Harvesting, and
Nanobio Devices”, S. Iba, H. Kondo, T. Tsutsumi, K. Ishikawa, M. Hiramatsu, M. Hori, ACS Applied Nano
Materials, Vol. 8, Issue 6, pp. 2660-2668 (2025).

30.“Effects of High-Quality Carbon Nanowalls Ionization-Assisting Substrates on Surface-Assisted Laser
Desorption/lonization Mass Spectrometry Performance”, R. Sakai, H. Kondo, K. Ishikawa, T. Ohta, M.
Hiramatsu, H. Tanaka, M. Hori, Nanomaterials 2023, Vol.13, 63 (14 pages) (2023).

31.“Power Generation Characteristics of Polymer Electrolyte Fuel Cells Using Carbon Nanowalls as Catalyst
Support Material”, T. Ohta, H. Iwata, M. Hiramatsu, H. Kondo, M. Hori, Carbon and Related Composites for
Sensors and Energy Storage: Synthesis, Properties, and Application (Editors: O. Okhay, G. Goncalves), MDPI
AG, ISBN: 978-3-7258-2849-4, pp.304-317, (2025).

32.“Effect of pulse interval on deposition of diamond-like carbon through high-power impulse magnetron
sputtering”, T. Ohta, H. Kunieda, T. Harigai, A. Oda, H. Kousaka, Diamond & Related Materials, Vol. 143, pp.
111424-1-111424-6 (2024).

33.“Effect of pulse width on deposition of diamond-like carbon on high power pulsed magnetron sputtering”, T.
Ohta, J. Matsushima, S. Kunitsugu, A. Oda, H. Kousaka, Japanese Journal of Applied Physics, Vol. 62, No.SL,
pp- SL1019-1-SL1019-8 (2023).

34.“Antimicrobial coating using copper-doped diamond-like carbon film deposited by dual magnetron sputtering”,
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T. Ohta, Y. Kamiya, Japanese Journal of Applied Physics, Vol. 62, No. 7, pp. 078002-1-078002-4 (2023).
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(FaRER BHEER 2444)

1. Virtual Workshop with MRS and the Japan Society of Applied-Physics Bridging Plasma Science with Material
Research on Functionalization and Synthesis-, On-line 2025411 H 18-19 H “Si/Ge Nanoporous-Structure
Synthesize in High-Pressure Plasma Process for Next-Generation Battery”, G. Uchida.

2. Thel4th Asian-European International Conference on Plasma Surface Engineering, 2025411 7 3-6 H, Phuket,
Thailand, “High capacity Li-ion battery realized in the low temperature plasma process”, G. Uchida.

3. The 14th Asia-Pacific International Symposium on the Basics and Applications of Plasma Technology, 2025 4
12 H 11-14 H, Kaohsiung, Taiwan, “High capacity Li-ion battery realized in the low temperature plasma
process”, G. Uchida.

4. iPlasmaNano-XIV 2025, 20254-9 A 15-19 H, Karatsu, “Control of nanostructured Si/Ge films by high-pressure
sputtering

5. for Li-ion-battery anode” G. Uchida.

6. 56[E L BIMRE R SO A KRS, 2025911 H8-9R, IR MR 7 7 X~ Hik % A
W R A BLiA A B OBRR ) N HEE R

7. AAPPS-DPP2025 Annual Conference, 20254-9 H 21-26 H, Fukuoka, “High-pressure He sputtering for porous-
film fabrication for Li-ion-battery anode” G. Uchida.

8. HWWHEERFHMR At F — T MBERIUEE DT A 2 THER2025F3H11H, HUVHESE
FHEgfdfiic a2 — MERR T 7 X~ 2 WM B SCE il — BM S b Lid A Bt E T—
PN R — R

9. 25th Workshop on Fine Particle Plasma, 202541 H 16-17 H, Toki, Japan, “Synthesis of SiSnGe ternary
nanostructured film in high-pressure He sputtering”, G. Uchida

10.20244F 558501 i B2 KT AN al I 2 2024459 16-20 1, HEARE A v &, ZHE&HE [P
JERIR 77 A~ ARy Z2 U o 728 5S1SnT ) IA T —BEDOL o T NAT » THERE L @ ELiA 4
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11.Global Plasma Forum in Aomori, 2023410 A 15-18 H, Aomori, Japan, “Property control of Ge and Si
nanostructured films by high-pressure He sputtering process for next-generation Li ion battery”, G. Uchida

12. 34 RAE R FEXBEIIT LR e Y =7 MIES — KA 7 et 21k 57 7 #E
AR & mPERET A AJEH —, 2023424210, BAERT: MERT 7 X~7mi 22 vz ook
SiSn/ U A ¥ —DOER L LiA A EHG ) N A

13.International Conference on PROCESSING & MANUFACTURING OF ADVANCED MATERIALS:
Processing, Fabrication, Properties, Applications (THERMEC 2025), B. Tsuchiya, K. Kataoka, R. Terasawa,
S.Yamamoto, K. Takahiro,“Hydrogen Absorption and Desorption Characteristics of Lithium-cobalt Oxide
Ceramics Soaked in Water at Room Temperature®, Tours in France, June 30-July 4, 2025, (keynote speaker)

14.34th Annual Meeting of The Materials Research Society of Japan (MRS-J), E-3: Advances in Materials
Innovation Utilizing lon Beam Techniques, B. Tsuchiya, K. Kataoka, R. Terasawa, K. Suzuki, T. Sasaki,
“Dynamic Behavior of Lithium Ions Between Positive and Negative Electrodes in All-solid-state Lithium lon
Batteries Using Elastic Recoil Detection Technique*, Yokohama in Kanagawa, December 16-18, 2024.

15.The Japan Australia China Korea Singapore (JACKS) 2024 hydrogen forum, B. Tsuchiya, K. Kataoka, R.
Terasawa, K. Suzuki, T. Sasaki, “Hydrogen Production from Water-soaked Lithium-cobalt Oxides at Room
Temperature®, Jeju in Korea, September 23-25, 2024.

16.International Conference on lon Beam Analysis and Particle Induced X-ray Emission (IBA and PIXE 2023), B.
Tsuchiya, K. Kataoka, R. Terasawa, S. Bandow, C. Busabok,“Lithium Concentration Dependence on Water
Absorption Characteristics of High Lithium Content Zirconates”, Toyama in Japan, October 8-13, 2023.

17.International Conference on PROCESSING & MANUFACTURING OF ADVANCED MATERIALS:
Processing, Fabrication, Properties, Applications (THERMEC 2023), B. Tsuchiya, K. Suzuki, T. Sasaki, “In-
situ Measurement of Lithium Transfer Around Electrode/Solid Electrolyte Interfaces in All-solid-state Batteries
Under Charging and Discharging Using Elastic Recoil Detection Techniques“, Vienna in Austria, July 2-7, 2023.

18.International Conference on PROCESSING & MANUFACTURING OF ADVANCED MATERIALS:
Processing, Fabrication, Properties, Applications (THERMEC 2023), B. Tsuchiya, H. Miyaoka, T. Ichikawa, Y.
Kojima, “H, and CH4 Production from Air-exposed Li»ZrO; at Room Temperature”, Vienna in Austria, July 2-
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19.M. Hiramatsu, “3D Graphene: Plasma Synthesis and Electrode Application”, Global Summit on Graphene
Technology, 2D & 3D Materials, Ambassador Hotel Bangkok, Thailand, March 19-20, 2026.

20.M. Hiramatsu, “Three-Dimensional Graphene: Synthesis and Application”, International Congress on Materials
Science and Nanotechnology (M-Nano 2025), Village Hotel Changi, Singapore, November 20-22, 2025.

21.M. Hiramatsu, “Exploring Carbon Nanostructures: Plasma Synthesis of Graphene-based Materials and their
Applications”, 1st International Conference on Carbon Science and Technology (C-Horizons 2025), Grand
Hotel International Prague, Prague, Czech Republic, November 10-12, 2025.

22.M. Hiramatsu, “Synthesis and Functionalization of 3D Graphene-Based Materials”, 14th Asian-European
International Conference on Plasma Surface Engineering (AEPSE 2025), International conference on Surface
Engineering (ICSE 2025) and Regional INTERFINISH 2025, Courtyard Phuket Town, Phuket, Thailand,
November 2-6, 2025.

23.M. Hiramatsu, “Synthesis and Functionalization of 3-Dimensional Graphene-Based Materials”, 5th
International Conference on Carbon Chemistry and Materials (CCM-2025), NH Roma Villa Carpegna, Rome,
Italy, October 13-14, 2025.

24.M. Hiramatsu, “Plasma Synthesis of 3-Dimensional Graphene-Based Materials”, 9th Asia-Pacific Conference
on Plasma Physics, Fukuoka International Congress Center, Fukuoka, September 21-26, 2025.

25.(Plenary) M. Hiramatsu, “3D Graphene: Plasma Synthesis and Applications”, Annual Global Summit on
Nanotechnology and Materials Science (AGSNANOMAT2025), Allresto Bern Congress Center, Bern,
Switzerland, September 15-17, 2025.

26.(Keynote) M. Hiramatsu, “Plasma Synthesis of 3D Graphene-Based Materials and their Applications”,
THERMEC 2025 (International Conference on Processing & Manufacturing of Advanced Materials), University
of Tours, Tours, France, June 30-July 4, 2025.

27.M. Hiramatsu, “3D Graphene: Plasma Synthesis and Applications”, 11th World Congress of Advanced Materials
2025 (WCAM-2025), Kobe Portopia Hotel, Kobe, May 12-14, 2025.

28.(Keynote) M. Hiramatsu, “Plasma Synthesis of 3D Graphene-Based Materials and their Applications”, 2nd
International Conference on Advanced Functional Materials (ICAFM 2025), Hotel Himalaya, Lalitpur,
Kathmandu, Nepal, March 27-29, 2025

29.M. Hiramatsu, “Enzyme Immobilization on Vertical Graphene for Glucose Fuel Cell Application”, 4th
International Conference on Carbon Chemistry and Materials (CCM-2024), Hotel Occidental Atenea Mar,
Barcelona, Spain, November 11-13, 2024.

30.M. Hiramatsu, “Decoration of vertical graphenes for electrode applications”, 7th International Conference on
Materials and Nanotechnology (MatNano 2024), Millennium Hotel Paris Charles De Gaulle, Paris, France,
October 17-18, 2024.

31.M. Hiramatsu, “Vertical Graphenes: Synthesis, Functionalization and Applications”, 5th International
Conference on Materials Science and Engineering (Materials Oceania 2024), JW Marriott Phuket Resort & Spa,
Phuket, Thailand, September 23-26, 2024

32.M. Hiramatsu, “Development of Green Platform Based on 3D Graphenes”, 2nd International Conference on
Smart Materials & Structures (Smart Materials 2024), NH Collection Berlin Mitte am Checkpoint Charlie,
Berlin, Germany, July 22-24, 2024.

33.(Keynote) M. Hiramatsu, “Graphene-Based Materials: Functionalization and Applications”, International
Conference on Nanotechnology and Smart Materials (Smart Nano-2024), Pullman Bali Legian Beach, Bali,
Indonesia, July 15-17, 2024.

34.M. Hiramatsu, “Plasma Synthesis of Carbon Nanowalls and their Emerging Applications”, International
Conference on Nano Research and Development (ICNRD-2023), Holiday Inn Singapore Atrium, Singapore,
December 6-8, 2023.

35.M. Hiramatsu, “Synthesis of 3D-Graphene Networks for Emerging Applications”, International Conference on
Surface Engineering (ICSE2023), Busan Port International Exhibition & Convention Center (BPEX), Busan,
Korea, November 19-24, 2023.

36.M. Hiramatsu, “Plasma Synthesis of 3D-Graphene Network”, 3rd International Conference on Carbon
Chemistry and Materials (CCM-2023), Mercure Paris Charles De Gaulle & Convention, Paris, France, October
23-25, 2023.

37.M. Hiramatsu, “3D-Graphene Networks: Synthesis and Applications”, Global Plasma Forum in AOMORI,
Nebuta Museum WARASSE and World Heritage Sannai Maruyama Site, Aomori, October 15-18, 2023.

38.(Keynote) M. Hiramatsu, “Plasma Synthesis of Graphene-Based Materials: Functionalization and Applications”,
THERMEC 2023 (International Conference on Processing & Manufacturing of Advanced Materials),
Technische Universitit Wien, Vienna, Austria, July 3-7, 2023.

39.(Plenary) M. Hiramatsu, “Fabrication of Graphene-Based Materials Using Microwave-Excited Atmospheric
Pressure Plasma”, International Summit on Graphene and 2D Materials (ISG2D2023), Sercotel Sorolla Palace,
Valencia, Spain, April 24-25, 2023.

40.(Plenary) M. Hiramatsu, “Vertical Graphene Network: Synthesis and Emerging Application”, International
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Summit on Graphene and 2D Materials (ISG2D2023), Sercotel Sorolla Palace, Valencia, Spain, April 24-25,
2023.

41. K H &2, HIPIMS % F 7= DLCH i, DLCHF 9T 2 (Workshop on Diamond-like carbon and related films), %!
Jf, May 10, 2025

2. KHEZ, @RIEERMEREMED 77 X<, F5eRl bR 7= 3G E A K FE RS,
Iz . K 77, November 8-9, 2025, 2J-13.

43.T. Ohta, Behavior of ion energy and flux in carbon-HPPMS, HiPIMS Today, ONLINE MEETING, March 22-
24,2023

44. KH &2, HIPIMSIZ X 2 DLCHEEA L Do, R Hhes « MR N7 A AR 2 A - 5
22[afil &, 449 K%, December 7, 2023.
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12. [Powering the future Unlocking the role of hydrogen in lithium-ion batteries] January 26, 2024
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FTULATEBMO ) YA 7 NVDPKFEROEBLZ R LT 5 FHEVE~ ] 20244E1 41
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1. &K, &EEERW TSV~ =0 2G4 RE3M%) SM743H4H  NIKKEI Tech Foresight.
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